I. INTRODUCTION
Built in 1950, Abidjan port is the main port of Ivory Coast, which is the second largest economy of West Africa. Ivory Coast and China established their diplomatic relations in 1983 and since 2009 China has become one of its main trade partners. Because of its strategic location, Ivory Coast is the center of economic activity in West Africa. Having been implemented in 2013, the Chinese "One Belt One Road" strategy follows the Chinese "Go out" strategy that was implemented in the beginning of this Century. Its main objective is to link Asian, European and African countries by maritime routes and overland roads, involving building many infrastructures in those countries. This initiative received the support and active participation from many Asian, European and African countries as it will accelerate the establishment of a multi-tier cooperation platform [1] . The 21st Maritime Silk Road strategy will uphold the basic principle of open cooperation, harmonious inclusiveness, market operation and mutual benefits [2] . It will build a transcontinental China oriented infrastructure and will have a positive impact on Chinese outbound investment [3] , [4] . Through this strategy, land and maritime passages will be built and the two-way international logistics system will be established and Manuscript received January 16, 2017 ; revised May 7, 2017 . This work was supported in part by the Liaoning Provincial Government.
The authors are with Dalian Maritime University, Dalian, China (e-mail: gamassa_kany@yahoo.fr, chenyan_dlmu@163.com).
developed [5] . Many countries including Ivory Coast that were not part of the "One Belt One Road" strategy, proposed to China to take part of this innovative strategy and later Ivory Coast was officially accepted. During the Chinese "Go out" strategy many Chinese Private and State-owned enterprises invested in this West African country. Thus, through the China "One Belt One Road" strategy, more Chinese enterprises are expected to invest in Ivory Coast. Because of the net increase of the labor cost in China, many Chinese factories will move to Africa, as it has already happened in Ethiopia since the labor cost in African countries is still low. Ivory Coast has a port that serves as a gateway port for neighboring countries such as Mali and Burkina Faso and is also a politically stable country. It is considered by China as a potential economic leader of West Africa in the coming years. Being the most populated region of Africa, with a huge population estimated at 320,347,000 Million people, West Africa is considered to have the biggest market in the continent by many Chinese investors.
In order to find a solution to the container congestion problem that Abidjan port currently faces, the Abidjan port authority decided to build a second container terminal that will be able to receive bigger ships and correctly handle the containers. In 2014, Ivory Coast received $875 million US Dollars from China via the China Eximbank to finance this project, an amount that represents 85% of the total amount needed by the Abidjan Port Authority for this project [6] . Until now, it is still the largest investment made by China in the development of a port in Africa. China being far from Europe, highly investing in Ivory Coast is good, since it is close and has a direct maritime route to Europe making it a greater advantage. Ivory Coast can therefore become a future base for many Chinese factories, as the goods that they will produce can easily not only reach the West African market, but also the European market. Abidjan port will therefore play an important role because a large quantity of equipment will be imported from China by Chinese investors via this port to open up factories. And the products produced by these factories will be exported also via the same port hence making work easier. The questions to be asked are, why did China invest such a big amount of money for the development of Abidjan port? How can Abidjan port benefit from Chinese new strategy? Can the impact of the China "One Belt One Road" strategy easily be seen? What is the current trade situation between China and Ivory Coast? Is there any trade potential between the two countries? What strategies can the Abidjan Port Authority use to develop Abidjan port? This article provides answers to these questions. It is well known that the higher the demand of a country for goods becomes, the higher its trade volume may increase, thus the Gravity Model will be used in this article to estimate the trade potential between China and Ivory Coast and a forecast will be made on the China export trade value to Ivory Coast.
II. LITERATURE REVIEW
Abidjan port is a port that constantly welcomes vessels or ships coming from China main ports such as Shanghai port or Guangzhou port. China has a better understanding that the development of a port directly contributes to the economic development of a country. Indeed, being the second largest economy in the world, it has become an economic model for many other countries and the topics related to its "One Belt One Road" strategy implementation are considered to be of great importance by many Chinese and foreign researchers. From the Fig. 1 below, it can be seen that the China "One Belt One Road" strategy impact on Abidjan port is evident as China is really engaged in the development of this port. Though many articles and research papers were written about this topic, but until now no African researcher has ever written about this similar topic, making this article being of great significance for future other studies or research.
It has been noted by many researchers that some factors may influence the trade potential between two countries. Birahim Bouna Niang in his article estimated the trade potential of Senegal and Morocco based on an augmented gravity model that revealed that this potential was underexploited towards African trade partners and other parts of the World such as Europe, Asia and Latin America [7] . Gebreyesus Gebrehiwot and Bahre Gebru estimated Ethiopia's trade potential with major trading partners using a dynamic gravity approach based on a panel dataset. The findings did not only reveal that the dynamic gravity model fits the data well, indicating the presence of hysteresis in trade but it was also found that the traditional gravity variables are all significant [8] . techniques of estimation for the gravity model, mainly static and dynamic and the results of their study showed the presence of a strong relationship among the factors of trade flows and regional trade integration agreements [9] . Abdulmenaf Sedjini and Ilirjana Kraja in their paper provided some theoretical and empirical considerations regarding trade development with the focus on export-imports in Albania in relation to the Free Trade Agreements, and applied the gravity model of trade for Albanian case in relation to its 27 export/imports countries. Their findings resulted in stable trade flow for Albania [10] . Yasir Tariq Mohmand, Aneel Salman, Khurrum Shahzad Mughal, Muhammad Imran and Nedim Makarevic used the gravity model in their article to analyze the export environment of Pakistan. The results showed that Pakistan still has plenty of export potential with most of its partner countries and as such Pakistan can possibly reduce or control the trade deficit by targeting these countries [11] . Henry Tumwebaze Karamuriro and Wilfred Nahamya Karukuza in their article examined the factors affecting Uganda's export using an augmented gravity model of trade, based on a panel dataset covering the period 1980 to 2012. The results showed that Uganda's gross domestic product (GDP), importer's GDP, importer's GDP per capita, per capita GDP difference between Uganda and its trading partners, real exchange rate, official common language and contiguity had a positive and statistically significant effect on Uganda's exports. However, Uganda's GDP per capita and distance with its trade partners had a negative effect on Uganda's export flows [12] . Li Kai Jun in his research paper studied the China's export trade flow and calculated its trade potential, using the gravity model based on a panel of data from 2002 to 2006 of China and 18 of its major trade partners. The findings revealed that China's export trade already reached a saturation point [13] . Wang Ting in his research paper analyzed the Zhejiang clothing export trade potential under the "Belt and Road" by using traditional trade gravity model, based on the data of clothing export in Zhejiang province in China. The results showed that there is still a vast market potential for Zhejiang clothing in Brazil, Australia and Africa despite their far distance from Zhejiang province. [14] .
Vu Van Trung and Nguyen Anh Thu on their side examined the trade potential of climate smart goods of Vietnam, employing the gravity model with panel data for bilateral trade between Vietnam and its 45 partners from 2002 to 2013 with an objective of identifying the determinants explaining Vietnam's trade of climate smart products. The estimation results revealed that the economic size, market size, distance, real exchange rate, border, the quality of infrastructure of both Vietnam and its trading partners play a major role in bilateral trade of climate smart goods [15] . Ehsan Rasoulinezhad and Gil Seong Kang explained in their paper the bilateral trade patterns between South Korea and thirteen countries members of the Organization of the Petroleum Exporting Countries over the period 1980-2014 using a gravity model. The findings showed that the trade pattern between South Korea and OPEC member countries relies on the Heckscher-Ohlin theory and the South Korea -OPEC trade is well explained by the factors that influence the energy security of South Korea such as oil reserves, transportation costs and political stability [16] . Chi-Chen Wang, Yi-Hsien Tu and Hsien-Lun Wong evaluated three Multivariable Fuzzy Time Series Model and traditional time series models for the comparison of forecasting accuracy of China exports. The results found indicated that Multivariable Fuzzy Time Series Model is more appropriate for the short-time prediction than traditional time series models [17] . Johannes Ledolter did not only study the bias and the mean square error of the least squares estimate and the bias-corrections proposed by Kendall and Quenouille; but he also studied the mean square forecast error and the coverage of the 95% prediction interval when using the bias least squares estimate or one of its bias corrected versions. He found that the estimation bias though it matters little for point forecasts, but it affects the coverage of the prediction intervals [18] .
III. GRAVITY MODEL METHODOLOGY
According to the law of universal gravitation discovered by Newton in 1687, the standard gravity model simply describes that the trade between two countries is determined positively by each country's GDP and negatively by the distance between them [19] . The gravity model is a model widely used to predict trade flows, which was developed by Jan Tinbergen (1962) and Poyhonen (1963) who first applied the model to international trade flows, while Linneman (1966) related trade between country i and country j to the proportion of the product of both countries GDP and to the distance between them as a proxy for transaction costs [20] , [21] . This can be expressed as:
where X ij represents the bilateral trade between country i and country j, Y i and Y j are countries i's and j's GDP, D ij is the geographical distance between the two countries' capital cities and A is a constant. In order to facilitate the empirical test, the original model is transformed into a linear logarithm form and the random error term is added:
where β 0 represents a constant, u ij is an error term and the coefficients β 1 and β 2 reflect the X i elasticity towards Y i , Y j and D ij . Based on this article research objective and collated literature, in addition to the GDP and the distance which are the two basic variables of the gravity model, the population and the trade policy, have been chosen as explanatory variables that will be added and applied to (2) . It is important to note that in this article, the trade policy here refers as whether the country which has bilateral trade with China is or is not also a member of the World Trade Organization. Thus, WTO will be considered as a dummy variable.
China being considered as the export country, therefore export is the dependent variable and based on (2), a suitable model for China's bilateral trade can be established:
where T ci represents China and the trading partner, c is the country's export trade value (of which i represents the year),
represent the GDP of two countries, the Population of two countries and the Distance between two countries capitals. WTO reflects whether the trading partner countries are WTO members. Because the simple trade gravity model between China and Ivory coast is not enough to explain the barriers to trade between the two countries and their trade potential for the future, thus other gravity models between China and Ghana, Togo, Nigeria, Benin, Senegal will be also constructed. The choice of these West African countries can be explained by the fact that with Ivory Coast, they are China main's trade partners in the region and have the most competitive ports of West Africa. This will therefore give the equation below:
where T ci will represent the export value of China to the above 6 West African countries (i=1, 2, 3, 4, 5, 6); β 0 is a constant, D c D i is the distance between China's capital and the 6 West African countries capitals (i=1, 2, ..., 6), G c G i is the result of China GDP multiply by the 6 West African countries GDP (i=1, 2, ..., 6), P c P i is the result of China population multiply by the 6 West African countries population (i=1, 2,..., 6). WTO represents the World Trade Organization, in which every country mentioned above is a member. If the two countries are members of the WTO, the variable will have the value of 1 and 0 otherwise. It describes the total trade value of China exports and imports to and from Ivory Coast from 2001 to 2015. It is noticeable that the trade value between the two countries is really characterized by an imbalance in favor of China. Therefore, China exports more to Ivory Coast than it imports from this West African country. The fact that the China export trade value to Ivory Coast has been greatly increasing starting from the year 2011 is because before this year, Ivory Coast went through some serious political crisis.
China and Ivory Coast are two very active members of the World Trade Organization and the China top 10 exports of goods to Ivory Coast for the year 2015 which are the latest data can be seen in Table I below [22] . China in return mainly imports cotton, cocoa, wood, ores, slag, and ash from Ivory Coast. The sources of the data used for the application of the gravity model in this article are the National Bureau of Statistics of China for the export trade value statistic data of China to Ivory Coast, Ghana, Togo, Benin, Senegal, Nigeria [23] ; the World Bank database for the gross domestic product and the population number of each of the seven countries [24] ; the Webpage of Travel Distance Calculator between cities for calculating the distance between Beijing and the capital cities of the countries under study [25] ; the World Trade Organization official website to verify if yes or no the countries under study are members of the WTO [26] .
A. Hausman Test Results
Hausman test was applied to determine which of the random effect model or the fixed effect model is the most appropriate model to use for this study case. As it can be seen in Table II , the Prob. value is significantly below 0.05, thus the fixed effect model should be used.
The fixed effect model has a problem to estimate variables that do not change over time because of inherent transformation combs out such variables, and as such the dummy variable WTO and the distance need to be dropped [27] . This will give the below equation: 
B. Empirical Test Results
An empirical test is made to confirm if the explanatory variables chosen are significant and whether they will be able to explain the China's bilateral trade with the six West African countries. To proceed to the empirical test, the index and data of each country are gathered together according to the model, and then the Eviews 8.0 software is used to carry on the regression analysis of the panel data. According to the type of data, and of the result of the above Hausman test which demonstrated that the random effect model could not be used in this case, the generalized least square method and the fixed effect model were used to analyze and measure the panel data covering the period of the year 2001 up to the year 2015. However, after the application of the fixed effect model the D.W. found was 0.621, which indicates that the residual sequence of the model may be auto correlated. The weighted fixed effects model is then used to see whether the auto correlation of the residual sequence has been improved. The results can be found below in Table III The estimation results of the model show that the regression model of China and the six African countries is good. The adjusted value of R 2 is about 94.9%, which indicates that the independent variable has an explanation capacity of 94.9%. In what concern, the significance level of the variables used, they have got a 5% level at the significance test, which means that they passed it. From the regression equation of the case China-Ivory Coast, it can be said that when all the conditions remain unchanged, each 1% increase of the product number of GDP between the two countries, directly result in an increase of 0.633% of the number of the export value of China towards Ivory Coast. Similarly, each 1% increase of the product number of the population between the two countries results in an increase of 0.593% of the number of the export value of China towards Ivory Coast. This shows that the product number of GDP and the product number of the population between the two countries have a great impact on China export value to Ivory Coast. Thus, the increase of the GDP and of the population in both countries will increase the bilateral trade activities between the two countries.
V. TRADE POTENTIAL ANALYSIS AND TRADE VALUE FORECASTING RESULTS
Having found the empirical test results, it is now possible to predict the trade value between China and each of the six West African countries. Based on the results found after the application of the Eviews regression analysis with the weighted fixed effect model, C is replaced by -1.143 for Ivory Coast, -1.414 for Nigeria, -0.151 for Ghana, 2.040 for Togo, -0.714 for Senegal and 1.382 for Benin. T' represents the predicted trade value results found. In order to clearly indicate the relationship between the actual trade value and the predicted trade value between China and the six West African countries, T' which is the predicted trade value is divided by T which is the actual trade value, T'/T. The greater the value that will be found, the greater is the trade potential between the two countries, and the smaller the contrary. Normally if the ratio is around 1, it indicates that the two countries have a good trade relationship. It can be seen from Table IV But there was a rapid increase trend in the years 2004 and 2005. After the year 2006, the ratio changed a little bit though the trade potential remains good. This means that the predicted export value is almost identical to the actual data. In Table V below, the same method is used again to confirm its accuracy for the year 2015. The results found on Table V, Table V give an idea on whether yes or no there is a large trade potential between the two countries.
This study focuses on China export trade value to Ivory Coast and the Table V confirms that for the case of Ghana, during the year 2015, its trade potential with China kept decreasing. In that concern Senegal's trade potential with China, it kept stable though still small. China however keeps having a large trade potential with Nigeria, Ivory Coast, Togo and Benin.
Before forecasting, the China export trade value to Ivory Coast from the year 2016 to the year 2018, it is firstly important to find a suitable model that can be used with the existing data. Thus Based on the results found in Table VI , the estimated equation which will be used for the forecast is:
Based on the residual sequence of (7), the Fig. 3 is a graph that is made in order to check if the fitted value found through the application of this equation is really similar to the actual value under study.
From the Fig. 3 below, it is noticed that the actual value (red line) and the fitted value (green line) are really close, meaning that the fitted value result can be accepted, and can be used to forecast. The Equation (7) is thus used to forecast China Export Trade Value to Ivory Coast from the year 2016 to the year 2018. It can be seen from the Table VII below that China export trade value to Ivory Coast will keep growing in the future. This confirms that China "One Belt One Road" strategy and the Ivory Coast "emerging country by 2020" strategy are strategies that can be associated. China looks forward to expand its influence in the World while Ivory Coast strategy relies on a vision of capitalism, attracting foreign investors that will invest in different kind of sectors to boost the economic development of the country [28] .
The Table VII forecast only covers the period 2016-2018 because the new container terminal financed by China will be operational in 2018. After the opening of this new terminal the trade volume and value between China and Ivory Coast will be surely boosted.
VI. SUGGESTED STRATEGIES
With the faster growth of both Ivory Coast's population and GDP and its population having a higher demand for Chinese goods, which are cheap and easily affordable, China export trade value and volume to Ivory Coast will as shown in Table VII greatly increase in the coming years. Based on the research findings, it is clear that it is of greater beneficial and a necessity to develop the port of Abidjan. Thus, some strategies are suggested below, to promote the development of Abidjan port with the support from the China "One Belt One Road" strategy:
A. Learn from the Chinese Experience
Abidjan Port Authority should learn more about the development of Chinese ports, the different strategies used by Chinese not only to develop their ports but also to make them become the world most competitive ports.
Abidjan Port Authority should seize this opportunity regarding that China is providing total support in the development of Abidjan port, to establish more partnerships with other major ports in China.
B. Ivory Coast Benefits from the China "One Belt One
Road" Strategy As presented in Fig. 4 below, the China "One Belt One Road" strategy impact on Abidjan port will surely also boost the trade volume between Ivory Coast and other countries and other continents including Europe. Once the Abidjan port gets more developed, it will contribute to the globalization of this strategy, reinforcing the West Africa-Europe-China maritime route. This will surely generate more revenue to the country and directly contribute to the growth of the local economy and also create more job opportunities for locals.
The Fig. 5 below gives an authentic proof that goods coming from China and destined for Ivory Coast can firstly rich Europe by train as there is a direct train from China to Europe, then from Europe reach West Africa by maritime route as shown in Fig. 4 . Fig. 4 . West Africa to Europe maritime route. This is another way to extend the China "One Belt One Road" strategy. This extended route will help to save time, to avoid pirates that are on the East African coast, and will also be less costly. Sending goods from China to Ivory Coast directly by ship, takes about 43 days while if the same goods are sent from China to Europe via railroad then from Europe to Ivory Coast via Maritime road, it will take about 30 days to arrive [29] .
C. Make Sure That the Abidjan Port Becomes a Hub Port
Once the construction of the second container terminal of Abidjan which started in 2015, will be finished, it will help to double the port of Abidjan capacity. New policies that will promote this port can be implemented. The land area available for the cargo storage should be expanded while Abidjan port should improve its efficiency. Many of the most competitive and busiest ports in the world are to be found in China, thus the financial involvement of China made into the port of Abidjan can help this port to meet up international standards and become a hub port in West Africa.
D. Set up a Good Hinterland Logistics Connectivity Network
A logistic center can be built at the entrance of Abidjan city, from which customers coming from the hinterland can directly withdraw their goods or deposit goods that will be sent abroad via the Abidjan port without arriving at the port. This will help to decongest the port.
E. Reduce Port Cost and Charges
According to the Africa Infrastructure Country Diagnostic database, Abidjan port container cargo handling charge per TEU is $260 per unit, this port has the highest charges rate in West Africa [30] . Reducing the cost and charges will surely attract more shipper lines.
F. Promote Public-Private Investment
For the development of Abidjan port, private investors will be needed, thus the Abidjan Port Authority should improve the infrastructure of the port and give some guarantees to investors. Indeed, having adequate infrastructure is an important factor to take into consideration by investors, when it comes to choosing a foreign country where to invest. By doing this, many Chinese and other foreign investors will be attracted and motivated to invest in Abidjan port. The outsourcing strategy can be used to transfer more activities of the port to the private sector.
VII. CONCLUSION
The China -Ivory Coast cooperation is a great opportunity beneficial to both countries. This article demonstrates that the impact of the China "One Belt One Road" strategy on the development of Abidjan port is obvious. The results found through the application of the Gravity Model show that there is a large trade potential between the two countries. The insight of the findings of the population and the GDP being the two main factors affecting the trade between the two countries is that the population is a factor which in terms of import decides on the market scale and the level of consumption of a country while in terms of export decides on the number and the quality of the labor force. The GDP decides on the purchasing power of the citizens of a country. In Ivory Coast, the higher both factors will increase, the higher the country will keep importing from China, resulting in an increase in the trade volume. In the coming years, the China export trade value to Ivory Coast will have a good growth. The China "One Belt One Road" strategy will improve the influence of Abidjan port in West Africa and help the port to play a positive role in realizing the 2020 Ivory Coast emerging country strategy. The strategies proposed in this article, if applied, can contribute not only to the development of Abidjan port but also to the improvement of the fluidity of the supply chain for the hinterland countries, as the goods received through Abidjan Port are both beneficial to Ivory Coast and its neighboring countries.
